Background: Since trauma is the leading cause of death, hospitalization, and disability among children under 15, this study aimed to evaluate the epidemiology and patterns of trauma in children.
Background
Trauma is the most important factor causing mortality in human society, and it also is one of the main economic, social, and health problems in Iran (1) . Trauma can be categorized into two types: penetrating and blunt. Blunt trauma is caused by falls, vehicular accidents, and physical conflicts (2) . Penetrating trauma refers to physical trauma to a body part, either by impact, injury, or physical attack, which results in tears and cuts in the skin and other soft tissues. Blunt trauma refers to the initial trauma, from which develops more specific types of conditions such as contusions, abrasions, and lacerations, that can cause open or closed fractures. Open fractures are caused by both penetrating trauma and blunt trauma. Open fractures are sometimes caused by high-energy trauma, most commonly from an outside blow. In contrast, in open fractures by blunt trauma, the damaging force starts from the inside and extends outward (3, 2) .
Approximately 15,000 deaths per year, and about 50% of all reported deaths among children, are due to trauma (4, 5) . Pediatric trauma is a major health problem in the U.S., and more than 10,000 children who are killed worldwide, and about 10% of all pediatric hospitalizations, are due to trauma (6); in developing countries, the leading cause of death among youth is trauma, and it is also a major cause of disability and health-related economic losses in these countries (7) (8) (9) . Based on critical data recorded in 2005, trauma was the second leading cause of death from injury in Iran regardless of sex (10, 11) . Despite improvements in education and safety issues, trauma is still the leading cause of death and disability in children who are 13 to 14 years-old (12) . The common causes of death due to trauma in children are accidents, falls (falling from heights), sports accidents and injuries, assaults, burns, and drownings (2) . It is necessary and essential to know the epidemiology and patterns of trauma in children in order to implement and evaluate preventive measures in developing countries (13) . Lack of sufficient and adequate information and knowledge in this field motivated the present inquiry into investigating the epidemiology and patterns of trauma in children.
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Methods
All trauma patients under 15 years of age who were hospitalized with different causes during 1999 -2011 were enrolled in this cross-sectional study. After obtaining informed consent, the required information was collected in the form of a checklist that included: age, sex, mechanism of trauma (car accident, fall, conflict, entry of foreign object, burn, surgical trauma, animal attack, gunshot, falling object, or accident while playing (injury during games or sports, anatomical location of the trauma (limbs, head, face, abdomen, spine, chest, and genitals), the location of the accident (streets, homes, schools, parks, and other sites), season, time of arrival at the hospital, method of transport (ambulance, personal, or pass), duration of hospitalization, the distance from the scene of the accident to the hospital, and the time of the accident. SPSS software version 20 with a chi-squared test was used for statistical analysis. A value of P<0.05 was considered significant.
Results
The study population consisted of 1,686 patients, including 1,212 male patients (71.9%) and 474 females (28.1%), and the male to female distribution of patients was 1 to 14.
Boys ranged in age from 8.70 ± 3.85 years, and girls ranged in age from 7.36 ± 3.86, respectively. The age and sex distribution of the patients is shown in Figure 1 . Based on an analysis of the mechanisms of the traumas, falls occurred most often in 637 (37.8%), and surgical and gunshot traumas, each with four cases (0.2%), were allocated the lowest frequency. A statistically significant correlation was observed between age and mechanism of trauma (P < 0.0001; chi-squared test) ( Table 1) .
A statistically significant correlation was observed between sex and the mechanism of trauma (P < 0.0002; chisquared test) ( Table 2 ). The lower extremities with 620 cases (63.8%), and the lowest number of damages was reported in the genitals with 36 cases (1.2%). After examining the correlation between the ages of the patients and abdominal trauma, upper limb injuries, injuries to genitalia, and multiple trauma injuries, significant correlation was observed (P < 0.0001, 0.01, 0.01, and 0.003, respectively; chi-squared test) ( Table 3) .
After investigating the relationship between the mechanism of trauma and the duration of hospitalization, a significant correlation was seen (P < 0.0001; chi-square test) ( Table 4 ).
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Trauma Mon. 2017; 22(4):e34669. In the summer 527 cases (31.3%) and in the winter 297 cases (17%) were seen, both having the highest and lowest frequencies, respectively. A total of 1,201 patients (71.2%) were transferred by private cars to the hospital, and 359 patients (21.3%) were transferred by ambulance. With respect to the location of the trauma's occurrence, it was determined that streets had the highest number cases with 814 (48.3%) and parks had the lowest number of cases with 60 (6.7%) ( Table 5 ).
Discussion
Trauma is a major public health challenge throughout the world, which causes the death of millions of people and also imposes a huge financial burden on health systems (14) . In the present study, the age group most at risk was those older than 10 years of age, which correlated with the studies of Javid (15) and Zargar (16) in Tehran (2002) .
In this study, the incidence rate of trauma was more frequent among boys than girls. In Esfahan, a study conducted by Me'marzade et al. (2004 -2007 ) (17) on 2,300 trauma children showed that the incidence rates of trauma were 66.7% for boys and 33.3% for girls, which was similar to the results presented by Derakhshanfar et al. (18) and also consistent with those in our study. What this implies is that the main cause of trauma among boys may be their greater freedom in society.
The study showed that the main cause of trauma Trauma Mon. 2017; 22(4):e34669. among children was falls. The study conducted by Me'marzade (2011) in Esfahan also reported that the main cause of childhood trauma was falling from heights (17) . In a study conducted by Osifo et al. on 905 trauma children (2012) in Nigeria (19) , and also in the study by Derakhshanfar (18) , the main cause of trauma was due to accidents, which is not consistent with our results; this can be explained by the fact that the sample size of the latter study was low, in contrast with the other two studies which were conducted in Iran (151 cases).
In the present study, organ injuries, especially those in the lower extremities, were reported as the most fre- (20), the most injuries also occurred in the lower extremities, which matched the results of our study. The most damages to the neck and head were observed in Me'marzade's study in Esfahan (17) and Javid's study in Tehran (15) , which are not consistent with our results.
In our study, most cases of trauma occurred in the street, with 814 cases (48.3%). In Me'marzade's study (17) , most accidents were noted in the home or at school, which is not consistent with our results. In Javid's study (15) in Tehran (2006), the highest incidence rate of injuries occurred on the streets, which is consistent with our results. Furthermore, in our study, the highest number of traumas occurred in the summer, which is consistent with Me'marzade's study in Esfahan (17) and Javid's study in Tehran (15) . A lack of proper planning for children's leisure activities and more freedom to play in the streets during 4 Trauma Mon. 2017; 22(4):e34669.
this season may have contributed to the increased rates of injuries and accidents at this time. In our study, most of the trauma cases occurred between 12:00 and 20:00 pm. Since this time coincides with the closure of schools, educational facilities, offices, and factories, the increased traffic may account for the greatest amount of injuries. Thus, safety measures near schools when children are crossing the streets can be effective in reducing the rate of injuries. In Zargar's study (16) on the epidemiology of traffic-related injuries among children in Tehran, most injuries were reported between 12:00 and 18:00pm, which is not consistent with our results.
The majority of the mechanisms of trauma, such as falls, were seen among boys, which may be due to cultural considerations in our society and the decreased presence of girls in risky areas. Most accidents occur among older children as well. This is because there an increased sense of liberation, playfulness, disobedience, and carelessness among those in this age group.
Conclusions
According to the results of this study, boys of more than 10 years of age are more exposed to trauma, and falls and accidents were identified as the leading cause of trauma in children.
